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(54) MANUFACTURE OF ANTI-REFLECTION FILM 
AND ANTI-REFLECTION FILM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a thin, 
high-hardness, durable and transparent anti- reflection 
film having excellent adhesiveness to base material, and 
Its manufacturing method. 

SOLUTION: One layer of anti-reflection layers is formed 
as a high-refractive index layer formed by coating a 
metal alkoxide having no activation energy beam reactive 
group, one compound selected from hydroiyzed products 
thereof, namely, a metal alkoxide compound shown by the 
formula or an activation energy beam reactive compound 



excluding compounds shown by the formula, and a 
high-refractive index layer composition containing an 
organic solvent, and by irradiating an activation energy 
beam. In the formula: M(R1)m(R2)n(OR3)p, M Is a metal. 
O is an oxygen atom, R1 is an activation energy beam 
reactive group, such as a vinyl group, an isopropenyl 
group, an allyl group, R2 is an aliphatic hydrocarbon 
group having a carbon atom number of 1-4, R3 is an 
aliphatic hydrocarbon group having a carbon atom 
number of 1-4 or a hydrogen atom, q is a valence of the 
metal with an equation, m+n+p=q, and with relations. 
q-1W1, q-rpM, q-IW, and (m). (n) and (p) are 
positive integers. 
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\tl. Br, CI) , *feliN = N (i/'T^/) 
Rig, RV R3c> R4d^*|^-T'feoT=foM^oTV^T 
*>J:l'^#BS®S-e*>S„ a, b, dtt-etl-?tlO~ 

3 ®giS:T-feoT, a + b + c + d tiZ 

V ^„ M e tty N D >fy\wmi^(D^'m.=i--e^h^t. 

It^^ (me t a 1 1 o i d) TfeU, B, P, A 
s, Sb, Fe, Sn, Bi, Al, Ca, In, T 
i, Zn, Sc, V, Cr, Mn, Co^T'fe'So Xli 

#-efe»J, v{i7\Dy>'f|^t*:-^';*-;>cfi®/ND>f>M-?- 

[0 0 5 1] ±gBHiffi^«)|^>f:*-> CMeXv4«] ^CD 

mm>i\^x\%. , -r h57;i/;rDJifi/-h (b 

F4-) , /\dr-9-:7;i/:t-a^X-7ai-h (PF4-) , 

"^■yMuyy^^^^-V (SbF4-), ^^'&-7)\^-A 
uyj'^'z^-v (ASF4-) , ^^'^>;uuyy=f-=^% 

- h ( S b C 1 4-) ^?:#tf S 
[0 0 5 2] M{C-l2^MXn (OH) -<Dm-(^y^m 

ig^>f :t> (C 1 O4-) , F U 7;i/>rn^^;i/lB«^ 

-<';r>' (CF3SO3-) , y;!/;^^^;!/^^;^^-^;^^ 
(FSO3-) , h;i/x>x;i/*;>^-f:t>, hUxHo 

[0 0 5 3] :^(D^'^f£yf-yyj^m(DfpX'=b!mz^m^ 
:t-^A&^^^:tym^milil LX^-t^<Dt>\ 
#icW?ill:-$>';, '^'T-%#WBS5 0 - 1 5 1 9 9 6-^, 
H5 0- 1 5 8 6 8 0-t<2!^$g^{Cf^®^#i^NPX-^7 
Alfe, i^BS5 0-l 5 1 99 7-^, 1^5 2-3 0 89 
9#, |ir5 9-5 54 2 0-^, 1^55-1 25 1 0 5-^ 

84 2 8-§-, |SI5 6- 1 4 9 4 0 2-^, [eI5 7-19 2 

4 2 9#<i:^fg^iCf^0:t^VX;i'4^=ipyx>>Al&, # 

<2^Hg4 9-1 704 o-t<i^iciB^^#i6^>:;yyx 
-^A^, >KH4ts^^4, 13 9, 6 5 5^mmm^izm 
m(D^yi-\d:v')=L2^mmm^L^\ T;b^x^ 

i.t-^m^&, ±m:^^:!fym^mmi}^. ^y\/y:r. 

jy. Ky^J4y^'J-fni^)Vx.-9-JV. "f-yi-^-^f-y h 

[0 0 5 4] ^^m^zm^fJ^fm:^^)v^-^^mimm 

ji^-wmim.3i^^i/mn (zfu^v-^-) 1 0 oa 
mmizMLx^t. L<ito. 1-15 sagp, j:m^ 

L<{il~l 0S*a5®|gH-e^D$tlS= *fexrff:^r 
imU^±M^ yr^ U Ix- h^fli, tKU x-5^ 
;i/T ^ U I/- FM^flg^i: %)#ffl-r-5> ^ i: =bm5R, z:® 

)\^^-m^^^ym^mm\mmt^z.ttm^ l 
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[0 0 5 5] :^mBKm^^^im.:r.:^)\y^-mmimm 

ti)W^L<. m^mnLxit. -cooM. -oh, 

-NR2> -NR3X, -SO3M. -OSO3M, -PO 
3M2, -OPO3M (Z.Z.X\ MliTK^-T-, rMV 

[0 0 5 6] mz:^mm(0-m^ (D <Dfm.:r.^)\y^ 

■So 

[0 0 5 7] (I) 
M (Ri) n (R2) n (OR3) p 

mx\ tfn;ba, ^yfu^-)v& ru}vm. t^"; 

R3«i^^^f5t 1 ~4 (DflgfljfS^fbTKllS* fcli 
*^-7-&*U m+n + p = q-t:\ qli^ODM^ 
■e> q-l^m^l, q-l^p^l, q-l^n^ 

[0 0 5 8] iSBHia^ (I) <Djf§ttx:^^;i/^-m5f5 

'lf0^T;bn:3piyK'fb-^©Ritt, ?Sttx;^;i/df^- 

m.i^&mx\ ^mjrM^^oy^mmmLxis 

[0 0 5 9] ziC)?Sf$x^;i/:Jp-i|Si®j:f£<Z)^T;bn 

[0 0 6 0] •^m:c^)v^-mRjm.(D^r}i 40 

n:^i/ Kffc^O^S-ftx^^i/^iJ-mSfS'ffia^^tiJiil^l^ 
[006 1] ^ne>M:^(0^^^g^*^*@^*i:^oT 
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[0 0 6 2] ?S'l4x^.;i/d?-Ma:S;'ttStt^Mtcittm^ 

[0 0 6 3] :r.(Dm'^x.:^ji^~mRiZ^a)±mr)V:n 

iix;i/hg (js-^ h^riz-xh^i/) i^'ii- 
n ^t;?;* h X i^U S/S;>Vl/;*-dri/x^;i/ h U x 
h^i/^^X r-T^Un-f;i/;t=3rS>-/Db:Vl/NU- 

:/ntf;i/h";-n-:/Dt:Vb^^fX i/ (r-7^Vn 
-iM^iz-n-zfu br;i/) e;- n — T'n tr;i/^ 3? 

T u □ >f =^ >> N dp 5/x^;i/^ in >, if x;b h 

h=¥i/t>Vi/3X V\:^—U^V:^ h^i/V)i'Ziy. 
T ^ U n ;i/:;r =f S/xf^;i/ h u x h S/ r - 
Ti"J □-<;i/:^=3pt/- n — :/D tf;i/ h u - n -yn tr;i/ 
s;;i'3>, r-;**^Ua>r;i/:t:^>>-n-:?'Dtf;i/h 
U-n-^Dtf;i/i>Vl/nx (r-Ti"Jn-Y;i':t^ 
iz-n-^Dbf;!/) i/-n tiVi/i?;!/^^ Ti^U 

•j'i'A, i?bfxn:3pi/^ h^i/^u-t^A, T^un-Y;i/ 

^i/-n-:/pt:VL'i>'-n--7^nt:;i/^U'^A, r-;?i 
9 ^ VU4)V7i-^i/- n—:fu n-zfn 

V {y-7i^')U^)\y7ir^i/-n-zfXl\d:)W 

u (18-^ h^e/-xhdpi/) i/^x $;tfxadpe;;>i 

h:J(r'>ix^X ;3- (3, 4-X5KdpS/i/^D/\^J/ 
t/x^;i/ h ij X h ^i/>>^x ^''U e/2;?;b::*-^i/x^;i/ 

:4-^i/-n-:/ntf;i/S';-n--7'Dbi';i/i/5X 
(r-T^"Jn-f;i/:^^i/-n--::''n tVi/) - n - ^ 

[0 0 6 4] ;*:5S0^®]gStf^JitC'gMt-S, ItilB-fiS 
^ (I) ©?g'ttx*;i/:^-«aaS'[±Si:M-l^ (I) 
$:BJ?<?S'[4x:^;i/dE^-im£f5'l4^b^®M;S»{Cj^^S 

•So 

[0 0 6 5] imi^\z^ir^im.:x.'^)\y^-'mt. m 

-mx^n\mmfji<m^]i\^^t>\ wm. Wrmti^ 
M^L<. mzmvm^:hmmxm:i^^jv^~i)'^m!>iz 
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ymm. fpmm^i. msMm. mmBym^r. ij- 

■if, KvFx.^i/'^iy—if. x.^y-r'yyftrcLiitiyy 
^uhnymi^^^%m^^^:ittr^-e^^. 
li^ix^'tUD^y:fizj:-DXmt3i&f}K fmytmt2 0 

mjym^PXt. ^tb<l>t. 1 00mJ/cni2i^. 10 
$e>tC4 0 0mJ/cm2J.Xh;^W*LV^„ mmit. 

mMLx^j:\>\ ^m&<D^.t>>^, ^m^mmm. m- 

Mm^fes- m^HLxit. ay ^uyh^ jvhym. 

A^e>SScm3nS5 0~l OOOKeV, ^J*L<ttlO 
0-3 0 0 K e V®x*;i/:^J-S:;t'rs«^«iiS:#tf S 

[0 0 6 6] immx^^^'m^-t. i^^j -;k X 

m:7±hy. ^^;i/x^;b>rhx i/i^u^^-y-jy 
^(D^hyM; ^yify. h;i/xx :^ri/i/>^®^§ 
i^ffc*^ ; x^ U> y U fcf l/> n 

±uv)iy\ :/^;i'-fenv;i/y, x^;i/5!7;i/i:fh-;K 
>''5^;i/*;i/trh-;k 2/"x^;i/-feDv;i/:/, s;x^;i/:*j 
;i/t^K-;i/#®yU3-;i/x-^;i/^; N-^5^;i/t°n 

4x ^ ^m&t r=.it 2 LTdM-rs^^^ffi* 

^i/'^r h X i/i' a^^-^j y^(D:^ji^:ii-jm^^-r^ 

mi^\^±-r^zttf^x^^r^i^!i^iztff-^ uv^. 

[0 0 6 7] Mtc, ±fB©j«®^^S®± 

(C, (g|^^M> x:iK:^rS/^?!^x^;i/:^-«gSfS:'tt 

it^&tfmmmi^^ti^mmmmms^mtbx 40 
[0 0 6 8] mz. :=^%m(Dimmmmmz^\,^xm^ 
[0 0 6 9] y-^m^mm 

(C^^^7- 1 2 6 5 5 2-^, |HI7-1 8 8 5 82#, 
I1I8-4 8 9 3 |rI8- 1 0 0 1 3 6-§-, |sI9-2 

20791#, |1I9 - 27216 9-^i:i|g^{Ci^3tl 50 
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TV ^S^k^:^»W* L < fflV ^ ?>tl.&o 
[0070] ^|6^{Cif * b < b#S 7 y ^^tf 

[007 1] y ymtm^ma:c^ lyy^mmi^t lx 

tt, -^y^MTJi^y. -^:7>v^r^"j;i/®?x^7^;K 
^y ^ ^'U ;i/i?xx-r;k -^7 ^trx^i/x:;?.^- 
;k ■^7^y^l^x;bx-5^;i^$:#{fsz:ii*^ffi5f$, M 

■f-h5:7;i/:tnx^i/X hi;7;i/^nx^b 
>, h'J:7;i/;toi'nnx^i/X yy^tif—V'fy. 

-3, 3, 3-hy7;i/3}-ox5^i/x 3-:/n^- 

3, 3-i>':7;i/^nx5^1^>', 3, 3, 4, 4, 5, 
5, 6, 6, G-^-ry)]y:tn-l-^^-izy. 3, 

3, 4, 4. 5, 5, 6, 6, 7, 7, 8, 8, 8-h 
U7^:*:7;b5fa-i-;r^'7^X 4-xh:i(rS/- 1, 

1, 1- hU-7;i/:rD-3--/7=->'-2-:tX ^y-si 
'rijy)l:tn:t^'9-)l7^VV-h. ^h57;i/>rn- 
3- (/\-7^^-7;i/;tD:;'"n;K^i/) zfut^jVT^vv- 
h, 7^N^7;i/:«-n-3- (/^>^:7;i/;taxh:3|ri/) 
7'aif;i/T<^'J b-h, 7=-h5-7;i/;j-n-3- hu 
:tnpi h=¥i/:/Pbf;i/Ti7 y k ^yT'ijyjiyfu 
^^yjir^ U J-tyj]y:tU^y^)l7i^ V u 

;i':rDbfat:°;i/T^'U u-h, 2-'^:/^r7;i/3*-a:/h 

:^J/x^;i/Ti' U I/- h, 2, 2, 3, 4, 4, 4 

;i/T^';i/-K 2- (1, 1, 2, 2-7^h^-7;i/jf 
□X x5";i/7^ u J. ij 7;i/:tn-f y:/ 

ntf;i/^^^'U u-h, (2, 2, 2-h';-7;i';fo- 
1 X5^;i/;)i ^7 u h, 2 - h U y)i:ta 

xht^ri/x^^l/T^U L/-h. h U ^;i/?}-Dx^;b^ ^ 
^^UU-K 2-hy:7;i/:tn;*^;i/-3, 3, 3-h 
U 7;i/;tn-7'n tf;b7^ U i/- 3 - h y y)\^ituii 
5^;b-4, 4, 4-h^)y)V:tny^^;V7!7Vly-h. 

1- ^^;i/-2, 2, 3, 3, 3-^>^7;i/;tP:/n 

}^JV7ifVV-K l-;*^;i/-2, 2, 3, 3, 4, 

4, 4-^-f^^;V:tuy^^)l7^V\y-h. 2, 2, 

2- hy7;i/:rnx5=-;bT^U U-h. 2, 2, 3, 
3, 3-/>^>'^7;i/7f-a>''Dt:°;i/7'^i?y u-h, i, 

1, 1, 3, 3, s-^^-tJ-^^i/jJ-D^f y:/nbr;i/T'5' 

yi/-h, 2, 2, 3. 3-7^h^>';i/;tn7'nif;L'T 

^yi/-h, 2, 2, 2-hy7;i/:tDx-?-;M^fi7y 

2, 2, 3, 3, 4, 4, 4-/\y'^:7;i/;tO 

■/^;i/r^' y h, 2, 2, 3, 3, 4, 4, 5, 

5, 5-j-ryji':tu^y^jv7i^vv'-K 2, 2, 

3, 3, 4, 4, 5. 5, 6, 6, 6 -^yT^ijy)]/:^ 
U^^i/)V7^Vl'-h. 2, 2, 3, 3, 4, 4, 
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5, 5, 6, 6, 7, 7, 7-hy^7!j:7;i/:tn/\>^f- 
)Vr^VV-h. 2, 2, 3, 3, 4, 4, 5, 5, 

6, 6. 7, 7, 8, 8, 8-/^>^T^;ij-7;b::tn:4-^ 
^;i/T^"J^-h, 3, 3, 4, 4, 5, 5, 6, 6, 

7, 7, 8, 8, 8-hUT=3tj7;i/:tn:t^^5^;bT^U 
b-h, 2, 2, 3, 3, 4, 4, 5. 5, 6, 6, 

7, 7, 8, 8, 9, 9, 10, 10, 10- J^'riO 

7;i/7rn-T-*i/;b7i7u i/-h, 3, 3, 4, 4, 5, 

5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 1 

0—^:fii7'i>}y;V7tU7'i/;\/r^VU-K i, i, 

1, 3, 3, 3-^df-9-7;i/::fD-ry^aif;L'ri"; b 

-h, 2, 2, 3, 3-T-h^7;i/;rD7'Dli°;i/T^U 

2, 2, 3, 3, 4, 4, 4 -/\^-9-7;b;*-n 
zf^jvr^ V I/- h (RhCDTi' U I/- U 1/ 

V^) , tm;i/hij7;i/:tDT-fe5=— h> tf— ;i/-2, 

2, 2- hU7;i/;tP>''at:°;t:^-S, e:i.;i/-3, 

3, 3, 2, 2-^:/^:f^l/-h, 2, 2, 2-hU 

:7;i/:rnx'^;i/if-;i/x— f-;k i- (hU7;i/:tn^ 
-h. TU;i/-i, 1, 2, 2-T-N^:7;i/:tnx^;i/ 

X— r;i/x TU;U-1, 2, 3, 3, 3 -'^dri?-7;i/:t 
o-/Dh:°;i/x-^;k x^;i/-4, 4, 4-hU7;i/:^ 
D^7nhi^-h, -^v:/Db:°;i/-2, 2, 2-l-U7;i/ 
:tDx^;i/:7vl/- >fvyotf;b-2, 2, 2, 

3, 3, 3--^y'Siy)VytU':fu\f}\yy'7l'-K -iv 
^□hf;i/-2, 2, 3, 3, 4, 4, 4 -/\y^^7;l/::^- 
□•/^;l/7VL/- >f V/ntVl/-2, 2, 3, 3, 

4, 4, 5, 5, 5->':^y^fc>/^>5^;l/>'V^'- 
h, >fV:/Dbf;i/-2, 2, 3, 3, 4, 4, 5, 5, 

6, 6, 6-"t7>'T^:*7;i':^n^^i/;i/7vl/-h, -r 

V7'nif;i/-2, 2, 3, 3, 4, 4, 5, 5, 6, 
6, 7, 7, 7- hU^*7!J•7;L';^-^^■/^;l/7Vb- 
h, ^y:/Db;Vl/-2, 2, 3, 3, 4, 4, 5, 5, 

6, 6, 7, 7, 8, 8, 8-/0^f-7^5!7:7;i/;rD:t^ 
5=-;i/-7y'L/-h, ^y-/ntf;i/-3, 3, 4, 4, 5, 

5, 6, 6, 7, 7, 8, 8. ^-V^i'rfiy n^-^Xlii: 

if^f-jvy-riz-h^ 4Vfu\^)V-2, 2, 3, 3, 

4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 1 

0, 10, lO-J-f-'rijyJVitU^i/Jiy^ly-h. 
-rV^De;i/-3, 3, 4, 4, 5, 5, 6, 6, 7, 

7, 8, 8, 9, 9, 10, 10, 1 0-^zfdi7^tiy 

;i/>ro'x2/;i/7v I/- h, >f v^u tf;!/- 2 - h u 
>rn;>if-;i/-3, 3, 3- hU7;i/:ra>''nif;i/7vu 
-h, ^v>''Dt:°;i'-3-hU-7;i/;ra^^;i/-4, 
4. 4- hu >';i/;rD>'"^;i/7vb-h, ^v^otVi/ 
-i-;i^;i/-2, 2, 3, 3, 3—^y9yj]/yfu-f 
otf;i/7-ri/-K -f v::^Dif;i/-i-:ji^;i/-2, 
2, 3, 3, 4, 4, 4 -^7'^:7;i/;to:^i'^;i/-7v 
l/-h, t e r t -:/^;i/-2, 2, 3, 3, 
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f^;i/7;b::tn:?^nbf;i//svi/- h, t e r t -zf^^ji- 

2, 2, 3, 3, 4, 4, 4 -/\7'^fS^':a.;i/7f-D-/5^;i/ 

y-riz-h. t e r t -y"^;i/-2, 2, 3, 3, 4, 

4, 5, 5, 5-y-:^7;i/3rD'^>5=-;i/7x'W'- t 
e r t -■:/^^;i/-2, 2, 3, 3, 4, 4, 5, 5, 

6, 6, 6-^y^ijy;v7tu^^iy';vy^]y-K t 

e r t -::^'-f-;i/-2, 2, 3, 3, 4, 4, 5, 5, 

6, 6, 7, 7, 7- hUf^?!jy;u;rD'^>''^;i/y7i/ 

-h, t e r t-:?'^;i/-2, 2, 3, 3, 4, 4. 
10 5, 5, 6, 6, 7, 7,. 8, 8, S-^y^'rijyjl 
:tn;t^'^;i'yvi/- h, t e r t -t^'^^^Iz-S, 3, 

4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 

fiy)\>yi:uy^i;^)\/y^\/- h, t e r t -rf^)\^- 
2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 
8, 8, 9, 9, 10, 10, 10- j-r'rfiy}\^-^u 

■rS/;b-7VU- h, t e r t -^■^;i/3, 3, 4, 4, 

5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 1 

0, io-^-:f9'fijyMU7^^^)i>y'7\/-V. te 
r t-^^;i/-2-hU-7;i/>ro^f^;i/-3, S, 3- 
20 h U y;i/p4-c yatf;L':7vl/- h, t e r t --Z^;!/- 
3-hU7;L';fD^5=-;i/-4, 4, 4:-hvyj]/:tuy^ 
^JVy-rU- K tert -y^'f-)V- 1 2, 

2, 3, 3, 3-^y^)iy;v:ta':/u\:f)iyri'- 
h, t e r t-:/^;i/-i-^^;i/-2, 2, 3, 3, 
4, 4, 4-/\7'^?'7;i/:tD:/-?-;i/yvu-h^®-g-y 

^^m^$m:i^^\yy^^Mfff>^mf^ztti^im:^i)\ 

[0 0 7 2] _hiB7^y^^#mi:^«^L#S#* 
gfKbfx;K trx;i/x^;bx-5^;i/, tfx;i/x^;i/'?r h 

:^^)i-a-y)i:tnri'^)U~h, x.'f-}^- a-y;]/ 

h, y^^)i-a-y}U:^ur^^Jl'-h. i/i/u^^i/ 
;i-a-y}V^UT^Vl'-K ^^i/)V-a-y)]/^ 

[0 0 7 3] ±fa:7>ym^;tx^i/>f4^i^^a«t® 

#3!ft®l^l|(Z)®#f^tt> 1 . 3 3 ~ 1 . 4 2 (Dmm 
#*ftlSfl§UV-®JBtf^li, 1. 4A&JiX\ ZLtl?>$: 

50 flgi:7^v^^-^*?&v«i:S:'as®tI-^-eig-&UT @ 
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wmmmo^v vm^Mmt. 5 0 aa%jiLh-efes z. 

6 0 — 9 0 a4%T'&-5„ -7 y-^*S^(D#^«, 
[0 0 7 4] 2{i:|6^lC^-r-&-^7«y^<D, T;i/>?r>, 

o~i 0 o"c, >a2i;^r^ii 1 ~ 1 0 Qmsr^'h^z-iLif' 
*Dm^H*iii ooo~3 0oooo"e&srii*^* 
[0 0 7 5] im^o^-yvm^Mmk^}^\^x(D-7vm^ 

[0 0 7 6] 2(!:|§^cDy>y*^>txd<^Mb-&#^LT 

{i, 2-7;b:tnT;i'*;i/-i, 2-e;;^-;i/<z)e;^u 
2/i;;i/x-7^;i/iibT^^I;ttf. 4, 4, 4-hU-7;i/:«- 
n- 1, 2.—:f'^yV-^-)VVf^)''yV)\/:!^-'T)\^. 

4, 4, 5, 5, 5-^y-5(y;\/:tu-i, 
yi>:i--)lt:^ifUiyi^)l:r.~^M 4, 4, 5, 5, 

6, 6, 6-'s^i?-7;i/;ta- 1, z-^^i)'yi^:t- 

;i/S;^US^2^;i/X-7^;k 4, 4, 5, 5, 6, 6, 

7, 7, 7-^i-y)\/:tu-i, 2-^':f-Styi^':t-)\/ 40 
e;^^u^'i;^;i/x-5=-;k 4. 4, 5, 5, 6, 6, 7, 

7, 8, 8, 8-^y'ri3y)Vytu-l, 2-ytif^y 

p7i--JVVifVi/i?)lJ^-T'M 4, 4, 5, 5, 6, 
6, 7, 7, 8, 8, 9, 9, 9 - hV'r:^y)V:tU- 
1, 2-Ji-yi^y$'-;vPV')iyV)V3L~7-}W 5, 

5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 1 

0-h ^)'fiyy)\^^n- 1 , 2 -T^ijyV7^~)vp^^} 

$/i?;i/X— t-;K 4, 4, 5, 5, 6. 6, 7, 7, 

8, 8, 9, 9, 10, 10, 11, 11, 11-^:/ 

':f9^f>y)\^y^u-i, 2-'0y'r^yVii--')\yVir^} so 
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S/$;;bx-5^;k 4, 4, 5, 5, 6, 6, 7, 7, 

8, 8, 9, 9, 10, 10, 11, 11, 12, 1 
2, l2-j-r^ijy)\y:^u-i, 2-\^^ijVir-)\/ 

4, 4, 5, 5, 6, 6, 7, 
7, 8, 8, 9, 9, 10, 10, 11, 12, 12, 

13, 13, 1 3-x-f =i-9-:7;i/?rn-i, 2-hU-r 
:^f>j;:t-;i/i>"i'*'J2/£>VL'X— T-;U 4, 4, 5, 5. 

6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 1 1. 

11, 12, 12, 13, 13, 14, 14, 14-h 
y 3-9-7;i/:tn - l , 2-^V 'y'rfiyV-^-)\^Vf^) 
j/t;;bx-7^;u 5, 5, 6, 6, 7, 7, 8, 8, 

9, 9, 10, 10, 11, 11, 12, 12, 12- 
^•^9.'Tizv)\^:^n-l, Z-T-Vy^fi^yV-^-J^^V 

i/j;;i/x-7^;k 4 - h y n 5 , 
5, 5- hy7;i/?J-a- 1, 2-^':f9yV'^-)\/V^ 
U $/i;;i/X-7=-;k 5- hy7;i/:^D:?i^;i'-6, 6, 

6 - h y ■7;i/:ta - 1 , 2 -i^j-i' ^ > y 
>:;;i/x— f-;k 6-hy7;i/:tn^^;i/-4, 4, 5, 

5, 6, 6, 7, 7, 7-:t^'^;i/7;i'^0- 1, 2- 

y •:^>i?;t-;i'S:;>^/y £/i;;i/x-^;k 8 - h y 

n:^^)l-4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 

9, 9, 9- K-r*>';i/:^a- 1, 2 -y-^->s>:;t--;i/ 

i/^^'y i/e;>vi/x-7^;k i o - h y ■7;L':tn 

4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 1 

0, 10, 11, 11, 1 l-^^^^i^y)l:tn- 
l, 2-\?7'ijy^y7t~JVt^i^Vi/i^fl/:J^-ir}\/, 12 
- by y;b:tn^-5^;b-4, 4, 5, 5, 6, 6, 7, 

7, 8, 8, 9, 9, 10, 10, 11, 11, 1 2, 

12, 13, 13, I 3-X.^~lVyjV:tU- 1, 2- 
'rh'y'fijyt^Tir-JVi^ifV S/S^Vbx— r;k 3 
y)\/ytU i/'^UKy^JV- l , 2 -zfnAyV':t-JViJ 
^0 i/i^)Vx.-7^M 3 -^;vyji:tu i/ifu^^i/jv 
-1, 2-7^DA°>e;*'::r-;i't;^"^'y i>i>vi/x-7^;k 
)iy)V:tui/tfu^zf'f-)\/-i, 2—:fx:iAyV-t-)V 

1 , 2 - >'"nyN°>i>";t-;bi>^'*y yV)V:x.-^)h ; ^y 

2, 2, 3, z-^Vyyn^-^n-i, 4-^ 

^>i/";t-;i/i:;^"i'*yi/J>Vi/x-7^;k 2, 2, 3, 3, 
4, 4, 5, 'b-'t'y 9y)\^'txx-\, ^-■rK^^yV 
•^-)\^Vf') i/s;;L'X-7^;k ^$:Ptf-g>i.»i*W5R§ 
•h\ z.i(\.hVM.^i(\.fA\\ z.tx.fi^om.zy-jWk'^M 

tc/>*^MLT=foJ;v^ r3-e^m-r«>7^y*^*X5jf 

;5;K>-e>;K$:*-tSX3j<:SrMb-^#^flg^®xd<^ 

[0077] 2|s:56BBc^ll 2 (ZX£@^^!^ti, y -(r - 
h:^y:jv-3!)^e)?^fig$ti-5'fb-&^t&S. i/y^r-h 

:ty:^v-*^e>?^^3tlS^b-^^:UT, Tia-fiS:^ 
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(II) VB^n^i/V^-hy^V^-^-iJ^^m^^ti^ 

[0 0 7 8] 
lit 3] 

OR OR 

10 

[0 0 7 9] zzx\ g\,ti-2 0oymi. RtiTKm 

[0 0 8 0] ±m-m^ (II) Testis i^U>5r- 

2, 2, 2-hU7;bJrnxhdr$^5/^>. T-h^-2 
-y)V:tux.h^iyiy^y. 5=-h^-2, 2, 3, 3- 

1, 1, 1, 3, 3, 3 — ^^i?-7;i/:tn-2-:/Dt:° 
:t^i=^$/i'^X ^h^-2, 2, 3, 3, 3-^>^f7 
;i/:tn-l-yDbf>rdp5/j/^X 5^1-7-1, 3 -J? 
7;i/;tn- 2 tf;t^i'i/^X 7^h^-2, 2, 

3, 3, 4, 4, 4-/\:7'^>';i/;tD- 1 -^h^i/e/ 

xN9-2, 2, 3, 4, 4, 4 30 

mjR, ^ ti ^ S:*II*^^1-€. ^1 i: tc j: »J *|§B^(Z) i/ U >r 
^lCj:y^T-3riijt)^ffi5R, mis. ±IB7^1>9T;i/a^ 

or-CSfSS-^'So 3(Z)/Rf5{cj:VT;i/napi/i/^>{i 

^ZPXtmir^mi^CDiyV^-hytV^^- (ilS¥*§ 40 
fi-&S2~8igM^ ^?*L<«3~6) ^tay^^m^t 

Ttt4 0~9 0%ieS-e&-S.*^, ^*L<tt6 0~8 0 

T;!/^*^/^©}^® 1 /2<Z)7K$:^DL<fe t^S:;!;D7K:$}- 
<!^10 0%i;U *tl7K:5>fi?^ (%) = (I9^(D»* 
*/Ali>!K4^«¥a^*) xiooi:LT*ii?)e>ti-5, 50 
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[0 0 8 1] z^Vxn^tit:LiyV^~hyirVd[-7-K 

tt^/V-:ft^il^2~l 0%SS^Jt^4^T^^•5o Z(D 

Kimu sm^ti^m^tfjt^cDx. ^^^-r-^^mt)^ 
imM.%iikT. ^f*L<tto. 3as%jetTtc^s<fce) 

[0 0 8 2] *|8BJ{C{*, ±m(Dm<y^h^7J\y^^i/ 

tt2a^-ts®*wr'*>s:ii:, 2fcaW?>tiS;gi^ 
■?^nAV-;k n-y^y-;k •^v:7'^y-;k 

Ofi»S|5}CMbT5 0~4 0 0Mlg|$, iff*L<«10 
0-2 5 0S*Sl5T'fe-So 
[0 0 8 3] ^^tJS^ilUTl*, m. 7MV. 

Mbxi-^iomm^ ^*b<«i~5M*gi5*u 
VN„ *?^a:^cov^T^i^flJ^^llt!K:»«¥t«)^l&± 
1 0 0 %myi<.^ Lm^&i^xt(D&x$,nii^ < . i o 

0~3 0 0%fg^i J3^*b<«l 0 0~2 0 0%ffi^ 
jMIz^*}. 7-V'yr)\^-=i^i/iy'yy(DWmM> 

iz^&msii^^izm^ n^t\>r^mfmmmtit^ 

mu-t^ms\t. ±M(Dmmti'^mm<Dmpm^m^(Diz 
^fjmmm7'r^<Diz^fjimsix&'). M.<mizit 
^\>^^fma)^iz%^&i!)\ mmxitmLximmi 
±. -rv^ymxim^m&ji. mzntL<it8mm 
-imr^&&x^x:$>i). iiS3 BStf^-e^s. 

X'it 2 0 X^mt. T'Jl^f o V nZI i: 

t)&S„ -SStc]g?a-riiB^:*'?¥<jitf;?)U 0 orRl: 
{cji^-r -5 i:>f ;Hb:«)"^SH3 6 <dx\ -i±v Nif v > 5 o ~ 6 o 

[0 0 8 4] 3®j:dtCUT. ±M-m^ (II) T'^$ 
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U d"v-i4JO s i Oz^^Mit 1 ~ 1 0 0 % ift.h< 

{il 0~9 9%T'fe'5ZlilA'''M*tl'So Z(D^^fj:Si 
[0 0 8 5] :^^<DiyV^- h^i^V =^v-*^&>?^-f ^ 

H'y:/^;i"!rh>, i/^'n^^-y-yx :)^^\^y^xi'y 
i/-;k ■7>'9-;i/^t\ zitie}-??^/"; 

[0 0 8 6] *|§TOcD||3(D{S)a^^Mtt. S i 02 

*)oT. s i orj)\^}L'mmMmr>{mcmi\L^^ 
tf^/;i/i£S:fflv\ s i 02^;n^ii \.xiimmmim 

^!g3tv-g>t)®T'*■g)o s i 02y;wd;, >rAny)\^^^ 

« (IV) tcs^-r„ 

[0 0 8 7] -fiS^ (IV) (R' ) rS i (O 

R" ) s 

z.z.ti. R' , R* tti^iM^i-i 0(Dr;i/=^r;i/» 

Sr^U •€-ti-?tillI-T'S>oTtjM^^oTVNT*)J;Vv 
r + stt4T'S>'J, r^ttJ^sli^tl^'tl^T-fe-So * 

— s e c— ■/h^i/t/^X -rh^— t — ::^h^i/i/5 
X T^h^^^^fxh^pS/i/^X 'rY'y^zy^^V':f 

^- s e c-:/h^i/i/5X •T-S^'^>^-t-:/h 
dri/t/^X ^^;i'hU;t K:^?^/^:/^^, ;<-f-;i/hiJx 

i>"^^;i/t>'xh^j/i>^x h^i/i/5x 

i^"^5^;i/X hdrt/S>^X lf;;r=^i/J/v 
X 2;?^l^;i/:/h^J'i/^X h^pj/S/^ 
X >i^;i'i?xhdre/i'^X '\=^^';i/hy;>l h^i/J^ 

[0 0 8 8] ±mrj^^)v^-^My)v:='^iy ]^trci,t^ 
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U s i O2v^;i/i:1-szii:7b^aj*ao aeffl-t-Si^iiL 
T{4, mti^^;vx5^;i/^hx -ry:/at'';i/r;i/=i 

X Bf^x^;k B^>'"5^;k ^cD7;i/=i-;k >!rh 
X na^yitmt^ h;i/xx ^^i/ 

7;i/:3dri/ ^^i^j/jU 0 0%jD7K43^&m#&L. 
^ bT* S i 02«I»T% 0 . 1 mM%&. 

10 ±, ^*b<tto. i~i oa4%{C7fcsj:e)fc±ia^ 
m^izmm-t^. s i02y;i'®mK*'^o. is*%* 

mrf. -is. 1 0«»%$:®^Si:3gW*&Mli[cD?^^S 

[0 0 8 9] z:o?§?StciIIi!K4>fi?lc£«^RJ:(Z)*S: 
in^, 15~35X:. ^*L<tt2 2~2 8TC®JSS 
T% 0. 5~1 om »*b<tt2~5^ra^#$:^f 

t<, z.i[\.^o>imt.hx\t. mm. mm. wmr=.\t 
wmmmimt.i,^\ ^.ixhom^mo. 001-2 

0. ON, ^J*L<^iO. 00 5 — 5. ONSgcZ)*^ 

f •£ 3 i: 

[0 0 9 0] _hlBS i 02l/>'l'{C*ilSfSffi 

30 t>y^tlLa<> S i02^S:H^-tS=b(Z)A^iK>m? 

M1--S^i:(cj;o-C, s i 02i:=fo^<StcioT^g^$ 

[0 0 9 1] ^^Mm^^mit-^ii. itfia^MfStt 

40 M^«*^ffc::S*g-^a> S:>frs^^^*3 0 0 0Ji/^T 

(Drnm^^it-^imt. b^^%<Dx:&^. ^® i e) ^ 

^y. M*SSt^-;i.Wtg14jJ<Ui^^X ;t5^i^x;i/'gr 
Jx^ X * fclii^x;i/'tlH4jj<u iyu^-^y^mit4 

[0 0 9 2] 
[^b4] 

50 



(14) 
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(4-1) 



(4-2) 



(4-3) 



(4-4) 



CHa 



CH2=CH— (■ ^1-^ CH= CHa 
Ctia 



9H, y"a ^Hj pis 

cHj-fi-o—ff-o)?rfsi-o^^i-cMj 

CH, CHa CH, CH, 



CH, ^H, fH, CH, 

CH2=CH-ffH)s-C»H4-fl-0-fsi-0^^i-CH, 
CH, CH, CH, CH, 



CH3 CH3 

CH2= CH— ^1- 0-(- ^i— O-^ SI— CHa CHa 
CH, CHa CH, 



._ C r-x , XI . X2 , y, . yz . ya . y4(4«^fi(ftAn»)T1~100T*)S c 



[0 0 9 3] ^OM. If- 

/3 - (3, 4 -xjif^i/i/^^D's:^ 40 

;i/ h 'J X h ^ $/ 5 y-r^VU^ ^ S/ - n - 
(r-7^'UD-f;i/:t^i/-n--7'Ofcr;i/) i?-n-:?^ 

[0 0 9 4] ^j^Dm^Ks^mm^-^mit-^it. m 

IBS i 02i/;i/ (HJ^:9-) 1 ooMiai$fefey$<jo. 1 



~5 OMag|5®flf^T'^1-SZli:3!)^ffi5t5S3i:*W* 

[0 0 9 5] ±m'j)vm^\zii. ^mcD-mmi^mair 

oi~o. iM4%ssT'feu, i/jims.i^Mt&mB 
mt. y;i<'?§?Rft'ic#fei-s s i 02 1 0 oMsspfc^ 

[0 0 9 6] 3g{c, mmizn^n^¥;imt, Rmm 
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sg) , MS5 1 {^mitm±m) > 7sJ-^v>j7. (h 

1 1 0, 2 2 0, 2 50 (^m^mcmi^ . •^^'y lO 
;i/3-hA-4 0 2B {MyV'y)\mm^ , 

;i/ h U ;ji h^i/i/^y> h U yjV:^U'fu tf;i/ h U ;i h 

r;i/3dr>> K*fctt'!r'f ^T;b3:^i/ K®*irk^^^, 20 

^Lxmizm-x-mm^jiVjimsiim^n. K-oim 
[0 0 9 7] mz. ±myvm^mmm> t^u^-h^ 

msiz^^^xmm-t^. 

[0 0 9 8] mmmmizm^^imiffmMit. ^f-j/u 
^- h^ru riv-^^i^^^^^^n-s-fb-^^s i 02i/;i/ 

^-mmMmm.(D:c^ i^ym^miit^miz^m 
^•^^ziii)^-miznt>n^^\ ^mi(D3L^uym^ 

mim^^r^^. :^^iyym^mim^(Dm^Mm-^ 40 

[0 0 9 9] :^^(mmit. wmi^^&h. ssy^-^ 

■ti>zLtiz^^x. mmti^<. m^)m, m^m^miz 
MLxmm^£&mfmm^i^^-^'^&:itx:^&, xjk 

S^tilv^fc^s^)^^cm■^U i^:«)^5 0~2 0 0nmS 
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[0 10 0] *fgB^®x3K^j/^vSttx^;i/^-as^S 
'I4^b-^tt, ^^-?-|:^{C2{@RJi®x*fdri/S&^-r^'fb 
ItriBil l^^®?S'l4x:^;i/^-i^|fi^{C J: 'J 

[0 10 1] 2|s:|§0^{c>t^4^x4fdpi/|^JS'[4x^;i/:?F- 
■5) ; 

(D) tf:j^-7xy-;i'A^®7xy-;i/i£OHS:2f@;t 
■fS-fb-^fc, xtf^n;i/H F'J>, x^i/:y::r=^-9->r 

i>'t»x-7^;i/a^*-r-g>'fb-^ : 
(/N) 4, 4' -^^L/>t:";^>7xy-;KZ)^*Uiyi;*Vi/ 
X— T-^b ; 

(-) jy)i^v^mm^?>^^itiy^/-)i'mm<Dy3ij- 

)\/yi^)\,hrF)\j^\^ KtfBI®x:K^Mk-^ ; 
Ot;) fl|i^x;j<=¥i^ F&^'t-S'fb-^o mii, i^"^ 
(3, 4-x;K*i/$/i7D/\:3|ri/;i/>l^;i/) i^t^lfl/- 

h, tfx (3. 4-xd<=3pe/i/^n^^i/;i/^^;u) r 

e^'^^-h, b;>^ (3, 4-XvJ<^i/-6-^'^'D/\^>> 

Ti^'^-h, t^;^ (3, 4 -x^K^^pi/i/^n 
^^i';i/:*^;i/tr>iU'-h, 3. 4-x/j<*i/i/^'n'\ 

^e/;i/>l^;i/-3, 4-X3j<:^r2^$/i'a^=3ri?->:*;i/^' 
dri/l/-h, 3, 4-X3j<=Jpt/- 1 -^f-;i/i/^'D^:¥ 
S/;i/^^;i/-3' , 4' -x;K:Jri/i/^n/\=^-9->:i;;i' 
Jifdps/i/-h, 3, 4-xd<^e/-i-;ji^;i/-e/^a 
^^e/;i/>i^;i/-3' , 4' -x7K^>>-i' 
i/^'D/\^-9->:*;i'4<:3pS/l/-h> 3, 4-X3tfdp^>- 
6-^^;b-^>irn/\*S/;i/:)^f^;i/-3' , 4' -xtK 
^^ri'-e' -^f-;i/-i' -i/^xi^^^yfi)\^if^^=y 
1/-K 2- (3, 4-X7K^i/j/i^n^dpi/;i/- 

5' , 5' -T.MU-Z" , A' -X/K^i/) S/^'D^ 

(^) 2i^^®i>^'*US/i?;i/x-7^M mil i^'^* 

U >>i>Vl/-7^ t Kn 7^ \y- h, s;^^U e/t>Vl/^=3r-9- 

(h) i'*U3-;i/®i>"yui/i;>;i/x— 5^;k Mxif, x 
^i/>^U $/s;;i/x— 5^;k t?x.^\yyif 

U i/t^Vi/x— r;k xf^ ix^-^fj U 
i/i;;i/x-^;k jKU ei/>y<j =i-;i/i?i^'J i/i/' 
;bx-7^;k (x-?^i/>>/un-;i/-7'ntri/> 
ifU3-;i/) u 2/J^;i/x-7^;k 1, 4-:/^f>i; 
^-;i/i>'yu^/S>Vi/x— r;k l, Q-^^^y^^yt- 
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(U) #filiiT;i/n-;i/®^Ui/i;>Vbx-^;K MAIS, 
y U iz U > h U U t?;i/x— x;k h U >i ^ □ 

U S/i^^Vl/x-f^;!/, '^i/^x U X U h h >J ^ 'J 
(5?) 2-7;L':toT;i/=¥;i/- 1. 2-i/">r-;i/(Z)i;>'i'* 

^$:WSZli:A^ffi5f5So ±fBx;K:3pMb^®4H* 
li, LT 2 0 0 OJtJtTT% if * L < « 1 0 

[0 10 2] ±fB®x;^<:^rMb-^$:^S•|4x;^;^:^-^ 
(^) fesv^« (U) (Z)#t|g®X/Jf^S/SS:;t1-S'fb 

[0 10 3] xd<:^ri/^vS'ttx^;i/4|i-^ISfStt^[:-^ 

*f{c J: u :^i':tym^rmm(D&^)v^ ^.m^Mm-r^ 
fBHi^ (III) mwv:^^<DX\ ^^x^iimm-r 
[0 10 4] ^mmoyismifxmsjmmmmmmii^ti 

[0 10 5] *l8^^cffl^^.S7^- Kn- hMlzit. ^ 
MRg|if^?Sffix:^;i/¥-i^{C J: 'J^ft:-r-g>?mx:t;;i/:^i^ 

-IHSIf btfflBJ*, fu«E®?S'[4x:^^;i.di;-||^{[:^ag IH 
[0 10 6] *|§B^T'ffl^^S/^- K3- hmit. mJxM 

'147 ^ ^m^:^(D^^mn±i)^ ^mmmti'^ 1.45 

-hM®MI?tt2, 0~15. 0/tm(Z)«gHlcfeS3i: 

i>mtL^\ itltt2. 0 Am^C^fc«;V^|^T■^*3fe$)• 
^ClWAffi, iifW[t*'!#e>tL-f, 15. Ofim^M:^^ 

mmximmm^ l < itwzi^^^xcDmmmFizmm 
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[0 10 7] :^mm<DMmj±y^)vMzm^^i^ti^m 
v^iiMT-, :iti>^^mi'X^^tnmnx%^<. 

10 (5KUx-5^;i/;?.;i//}x>=b-^tf) ^^^f^bA^jb'^Plf e> 
-"rjvy^jv^y^-^ti) imtL<. *l6^^cfev^•r 

[0 10 8] *|§^®#Jg®IM^(Z)^;?^g^ 
Idu -r-f^ytr^y. :^if>3-h, -^--f^n-h, 

20 -;i/n-h, ^5tfTn-;i/=i-h. f->3-h. 

[0 10 9] *f§H^®5iiM^S:^B^»t^{C^i-S|^. 

^mzmm<Dnmm^im^m\ibx%^\\ 

[0 110] *l§^®M*fl»ifc7'f;i/Att#Ji(DjE*fRS 
®#f^JS® 2 M®Jiia® %CD^, Jatf^^MTfc-S 3 ® 

m/^wmm/mmmmamzmn^z.iLimiL 

[0 1 1 1] JS^T, llfigM$:Wr:*:|§H^$:l¥»CtJi^ 

%n^umm.z.i(wzm^-^t\^A^\ 

[0 112] 

50 -nmx^^u^tz.. 
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[0 113] (mmm. mm) ^m^immtmmit. 
^yt^tf (Qimmu-A o o o) izji^-^^^si 

[0 114] immm ^mMf (Bim^mm 

U-4 0 0 0^ S:ffiV\ mmzLX-S!WbmmiZi5i-f 

[0115] (^f4)JIS K 54 0 0{ZML 
fc^ei^i^?:^Tofe„ Mi^mzit. ^®±{Clmm 

9 0° 0nmxm^<mi)^u tiiTb-^^x-rtc^^o^c 
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*[0116] (iSS) SSJ I S^K54 0 0fC$!eo 

T 1 k gmmx-cD^mmxprn^no. 
[0 117] m^m Mummm.rx(Dw^mm 

S^fofe. SOTC, 9 0%RH®^4^{C5 0 0^P^^» 

[0 118] CUSSMl) <A- K3- hji?r>&-rs-fe 
Ji:7^';i/Ai:1-s) (Z>f^©>|^8 0 AmcD-fe;i/D-;^ 
10 8 0UVSH) miffmi. 4.9) 0f^miZ/\-}ta- 

0 "c tcT 5 ^rmi^ L fe= rj^ic 8 0 w/ c mmsyi(ms 

S: 1 2 cm®HEilA^e4#^MItbTe!fb$-&TA- K 

^{il. 5 0T'^o;£:„ 
[0 119] 



i>v<>^xUXUl — Jl^^^r^Vl'-h2Ai^ 2 0S*g|5 

2 Ofiagp 

immm 
ia*sp 

5 OMiSP 
5 0SSSI5 

sofiisp 

JSTi^^WS: 3 0 0 m J / c m2Ri|=fr^-f[:$1±. 



rxpi/vi/R-9 7 2 (HT^rxn^vi/ m) m) 

S^x^;b 

■<y:?'ptf;i/T;i/3-;i/ 



[0 12 0] <mm^^m^^-r^y^)\^A i&^i^ m 

mSif^My^)VJAiitS>) ®f^S>Srf|B/N-K=i-hM 30 

S^iY^I^S-arm ]«i±7WS9>:/ (SOW) 5:M^^»C• 

<mmmmmmi-i> 

•T-hv (n) ■::^>:3pe<'5=-^> 7 5 

7=-h^xhdp:^/i/'5> 3_ 4 

>>i7n/\:^i^-7> 2 50 0 
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